The influence of glycogen synthase kinase 3 in limiting cell addition in the mammalian ear.
In the vestibular organs of the inner ear, an early postnatal decline in the capacity for cell proliferation appears to be responsible for limits to hair cell regeneration that are unique to mammals. We have investigated the time course of that decline in cell proliferation and its potential regulation by glycogen synthase kinase-3 (GSK3). Our immunoblots have revealed that inactive GSK3 beta decreases postnatally in the murine utricular epithelium, as E-cadherin and the active forms of GSK3 alpha and GSK3 beta each increase. In cultured utricular epithelia, pharmacological inhibition of GSK3 by LiCl and SB-216763 increased cell proliferation across a range of postnatal ages. LiCl treatments also led to increased levels of beta-catenin and Snail and decreased expression of E-cadherin. Transfection with a dominant-negative GSK3 beta enhanced proliferation in these epithelia in a cell-autonomous manner, while overexpression of wild-type GSK3 beta markedly reduced it. The evidence from these measurements and experimental manipulations indicates that the balance of active and inactive forms of GSK3 helps to determine whether mammalian vestibular supporting cells will proliferate; permitting proliferation during early development when inactive GSK3 predominates and progressively inhibiting proliferation, and thereby limiting the capacity for hair cell regeneration as more GSK3 becomes active during the first week of postnatal maturation.